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DETAILED ACTION 

This office action is responsive to tlie amendment filed on 12/30/05. Claims 23- 
44 are presently pending in this application. As directed by the amendment: claims 1- 
22 have been cancelled, and no new claims have been added. 

Claim Objections 

Claim 34 is objected to because of the following informalities: Claim 34 should 
recite "shaped by a honing process," see line 3. Appropriate correction is required. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 44 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 44, it is unclear what is meant by the recitation "whose 
surface...' see line 4. It is best understood that the claim should recite "the surface..." 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication In this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 
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Claims 23 and 29 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Watlcins et al. (6,105,610). 

Regarding claims 23 and 29, Watkins teaches a valve closing member 16 (fig. 3), 
a valve seat 22 having a bore hole 20 for a medium to be controlled, a surface of the 
valve seat having a plurality of concentrically extending channels and elevated 
structures 24, 26, 30 disposed between the channels, wherein a roughness of the valve 
seat surface, defined by the channels and the elevated structures 24, 26, 30, being 
larger than a roughness of a surface of the valve closing member 16, wherein peaks of 
the elevated structures (surfaces of the elevations which abut ball ) are elastically 
deformed when the valve is closed, to define a plurality of concentrically extending 
sealing surfaces; the valve closing member 16 being a ball. 

Claims 23 and 30 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Hinsch (1,560,235). 

Regarding claims 23 and 30, Hinsch teaches a valve closing member 5 (fig. 4), a 
valve seat having a bore hole for a medium to be controlled, a surface of the valve seat 
having a plurality of concentrically extending channels 16 and elevated structures 17 
disposed between the channels 16, wherein a roughness of the valve seat surface, 
defined by the channels and the elevated structures being larger than a roughness of a 
surface of the valve closing member 5, wherein peaks of the elevated structures 
(surfaces of the elevations which abut seat) are elastically deformed when the valve is 
closed, to define a plurality of concentrically extending sealing surfaces; the closing 
member 5 having a flat sealing surface. 
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Claims 23, 24, 26, 27, 29, 33, 34, 37, 41-43 are rejected under 35 
U.S.C. 102(b) as being anticipated by Becker (6,173,494). 

Regarding claims 23, 24, 26, 27, 29, 33, 34, 37, 41 -43, Becker teaches a valve 
closing member 1 (fig. 1), a valve seat 3 having a bore hole for a medium to be 
controlled, a surface of the valve seat having a plurality of concentrically extending 
channels and elevated structures disposed between the channels (Becker teaches a 
surface roughness remaining after grinding, the remaining surface roughness forms 
channels within the seat; fig. 2), wherein a roughness of the valve seat surface, defined 
by the channels and the elevated structures being larger than a roughness of a surface 
of the valve closing member 1 , wherein peaks of the elevated structures (surfaces of the 
elevations which abut seat) are elastically deformed when the valve is closed, to define 
a plurality of concentrically extending sealing surfaces; the roughness of the valve seat 
surface being less than 8 micro-meters; the valve seat surface including a tapered, 
conical form; the channels and the elevated structures on the valve seat surface being 
produced by honing without advance parallel to the valve seat surface; the valve closing 
member 1 being a ball. 

Additionally, method steps including finishing the surface with a honing process 
using a tool 6, 7 (fig. 4) having a tool head cooperating with the valve seating surface, 
the tool 6, 7 being driven to rotate and produce concentrically extending working 
channels on the valve seating surface by means of cutting grit disposed on the tool 
head (tool member being a grinding stone), wherein an amount by which the cutting grit 
protrudes from a surface of the tool head is defined to produce the working channels on 
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the valve seating surface, ttie worl^ing ctianneis having a depth which is sufficiently 
large to permit elastic deformation of elevated structures disposed between the 
channels in response to seating of a valve closing member on the valve seating surface, 
thereby forming a plurality of narrow, concentric sealing surfaces; the valve seat 3 has a 
nominal conical shape initially effected in pre-finish processing steps and, in a finishing 
step, the valve seat being conically shaped; the honing process being carried out using 
a tool 6, 7 having a tool head filling, and with means (unreferenced port) for introducing 
cooling and lubricating materials, the tool being driven to rotate and, by means of cutting 
grit located on the tool head, produce processing channels which are disposed 
concentrically about the conical shape on the valve seating surface, a protrusion of 
grains on the tool head being dimensioned in such a fashion that a peak to valley depth 
of the channels is sufficiently large to permit elastic deformation of elevated structures 
between the channels to compensate for tolerances in roundness; the tool 6, 7 being 
periodically removed from working engagement and a processing location being 
subjected to flow of a cooling and lubricating medium; the tool 7,6 being deflected 
during the honing process by means of a bending joint fashioned in its shaft to 
compensate for misalignment of a longitudinal axis of the valve seat (the insert 7 being 
flexible and allows radial movement); the bending joint being effected through 
lubrication of a tool shaft, a deflection being effected through elastic deformation of the 
bending joint; the tool 6, 7 and a work piece are driven in opposite directions during 
honing. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which the subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(g) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 25 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Becker (6,173,494). 

Regarding claims 25 and 38, Becker teaches essentially all claimed features, but 
fails to disclose the roughness of the valve being approximately 1 micro-meter; during 
honing, the tool rotates at a rate of 250 to 6000 revolutions per minute. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ in Becker the roughness of the valve being 
approximately 1 micro-meter; the tool rotates at a rate of 250 to 6000 revolutions per 
minute, since it has been held that where the general conditions of a claim are disclosed 
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in the prior art, discovering the optimum or worltable ranges involves only routine 
skill in the art. In re Aller, 105 USPQ 233. 

Claims 28, 31, 35, 36, 39, and 40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Becker (6,173,494) in view of Miyaki (Japan 59-182055). 

Regarding claims 28, 31 , 35, 36, 39, and 40, Becker teaches essentially all 
claimed features, but fails to disclose a surface of the honing tool covering an entire 
portion of the valve seat surface coming in contact with the valve closing member when 
the valve is closed; a precision of roundness of the elevated structures being less than 
or equal to 2.0 micro-meters; subsequent to honing, a grit removal process is carried 
out or a grit removal process is carried out using diamond tipped tools and/or brushes 
having cutting grit; the honing being carried out in at least two sequential operations, a 
roughness profile of a previous honing operation being abrasively removed using a tool 
having a finer cutting grit. 

Miyaki teaches a during honing, a surface of a honing tool 4 (fig. 2) covers an 
entire portion of the valve seat surface 2 coming in contact with the valve closing 
member, when the valve is closed; precision of roundness of the elevated structures 
being less than or equal to 2.0 micro-meters; subsequent to honing, a grit removal 
process being carried out (Becker teaches a rough grinding, followed by fine grinding, it 
is well known in the art to remove grit various steps of the initial honing process); the 
honing being carried out in at least two sequential operations, a roughness profile of a 
previous honing operation being abrasively removed using a tool having a finer cutting 
grit, to yield improved roundness of a surface (pg. 2). 
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It would have been obvious to one of ordinary skill in the art, at the time of 
invention, to employ in Becker a tool covering an entire portion of the valve seat 
surface; a surface of a honing tool covering an entire portion of the valve seat surface; 
precision of roundness of the elevated structures being less than or equal to 2.0 micro- 
meters; subsequent to honing, a grit removal process being carried out; the honing 
being carried out in at least two sequential operations, a roughness profile of a previous 
honing operation being abrasively removed using a tool having a finer cutting grit, as 
taught by Miyaki, for the purpose of improving roundness of a surface. 

Claim 44, as best understood, is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Becker (6,173,494) in view of Ishizaki (6,755,720), further in 
view of Pedersen et al. (5,241,794). 

Regarding claim 44, Becker teaches essentially all claimed features, but fails to 
disclose the tool having a plurality of layers being utilized with which a cutting grit is 
ceramlcally bonded, wherein the tool is dressed by a flat dressing wheel with respect to 
the surface, the tool being tilted through an angle in correspondence with a desired 
conical shape of the work piece, wherein the tool and the dressing wheel are driven in 
opposite directions during dressing of the tool. 

Ishizaki teaches a tool having a plurality of layers being utilized with which a 
cutting grit is ceramlcally bonded, so that each grain is bonded at an increased area of a 
surface, preventing removal of the abrasive grains from the bond layer or support body, 
and improving strength and toughness(col. 4, lines 51-56). 
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It would have been obvious to one of ordinary skill in the art, at the time of 
invention to employ in Becker a tool having a plurality of layers being utilized with which 
a cutting gnt is ceramically bonded, as taught by Ishizaki, for the purpose of bonding an 
increased area of a surface, preventing removal of the abrasive grains from the bond 
layer or support body, and improving strength and toughness. 

Pederson teaches the tool 12 (fig. 4) being dressed by a flat dressing wheel 2 
with respect to the surface, the tool 1 2 is tilted through an angle in correspondence with 
a desired shape of the work piece, wherein the tool 12 and the dressing wheel 2 are 
driven in opposite directions during dressing of the tool, to generate a desired cutting 
surface. 

It would have been obvious, to one of ordinary skill in the art, at the time of 
invention, to employ in Becker a tool dressed by a flat dressing wheel, as taught by 
Pederson, for the purpose of resharpening the same tool in readiness for a cutting 
operation. 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hinsch (1,560,235). 

Regarding claim 32, Hinsch teaches essentially all claimed features, but fails to 
disclose the tolerance in a precision of flatness of the elevated structure being less than 
4 micro-meters. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ in Hinsch a tolerance less than 4 micro-meters , since it 
has been held that where the general conditions of a claim are disclosed in the prior art. 
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discovering the optimum or worlcable ranges involves only routine skill in the art. In 
reAller, 105USPQ233. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MACADE BROWN whose telephone number is 
(571)270-5428. The examiner can normally be reached on 10-6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Hepperle can be reached on 571-272-4913. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MACADE BROWN/ /John Rivell/ 

Examiner, Art Unit 3753 Primary Examiner, Art Unit 3753 



